Transient stenotic-like occlusions as a possible mechanism for renovascular hypertension due to aneurysm.
The pathophysiologic basis of hypertension secondary to a renal artery aneurysm has not been established. Changes in renal artery geometry and resultant hemodynamic alterations activate the renin-angiotensin-aldosterone system and lead to hypertension. Hemodynamic pressure losses created by blood flowing through an abnormally structured renal artery with an aneurysm predictably would provoke a similar circumstance. The present study provides a hemodynamic rationale for this hypothesis. Using computational fluid dynamics, we have modeled renal flow for selected aneurysmal geometries. These studies reveal that pressure loss across the renal artery does not change ( approximately 0.9 mm Hg) significantly when a nondeformable aneurysm is interposed on the system. The calculations, however, demonstrate that the pressure on the aneurysm walls supports the presence of forces deforming and thereby obstructing the renal artery. A deformed wall was assumed and various degrees of occlusion were modeled. A partial occlusion of 60% resulted in a renal artery pressure loss of approximately 10 mm Hg. These simulations, when applied to aneurysms at various locations on the renal artery and with various degrees of occlusion, consistently resulted in pathologically relevant pressure losses. These findings lead to a new hypothesis of how aneurysms are associated with renovascular hypertension.